Reverse transcriptase activity was detected in the supernatants of rat embryo fibroblast cell cultures transformed by HSV types I and 2 at either the sub-optimal temperature of 20 °C or the supra-optimal temperature of 4z °C. Rat cell clones which had been transformed at zo °C contained higher levels of C-type virus DNA polymerase than did cell clones which had been transformed at 42 °C. Syncytia formation typical for C-type RNA viruses occurred at passages higher than 24. The activation of endogenous C-type RNA viruses was independent of the virus and transformation method used.
The oncogenic potential of herpes simplex virus (HSV) in vitro has been shown using different transformation systems (Duff & Rapp, 1971 ; Munyon et al. 197I; Darai & Munk, 1973 ; Macnab, i974; Rapp, Li & Jerkofsky, I975) . Munk et al. (I975) reported evidence on the activation of an endogenous C-type RNA virus in an HSV-transformed rat cell at 42 °C. The isolated C-type RNA virus was characterized as being related to the Gross type of routine leukaemia virus. Furthermore, Hampar et al. (I976) found that an endogenous mouse oncornavirus was also activated by ultraviolet-irradiated HSV-I and 2. Data published by Reed & Rapp (1976) indicated that superinfection of mouse cells with HSV-z induced and enhanced the expression of p3o antigen of murine leukaemia virus. So far, however, no attempt has been made to correlate the activation of endogenous C-type RNA viruses with the method used to transform tissue cell cultures Therefore it was of interest to study whether oncornaviruses are detectable in HSV-transformed rat cells and whether the appearance of C-type RNA viruses was dependent on the different HSV strains or on the transformation methods used.
Single Sprague-Dawley rat embryo cells were derived from a single clone, grown and maintained as previously described (Darai et al. 1977) . Cells of the 5th passage were used to achieve transformation. Cells from the 5th to the 3oth passage were used for all other experiments employing standard cell culture techniques.
Three HSV strains, HSV-I Thea, HSV-2 Mtiller (both kindly provided by Dr H. zur Hausen) and HSV-2 HG52, were used in all experiments. The virus was propagated on human embryonic fibroblast cell culture and the virus titre was measured by a plaque assay (Darai et al. I977) . REF-I-76 cells were transformed with HSV type I or 2 at either a supra-optimal incubation temperature of 42 °C or a sub-optimal incubation temperature of 20 °C according to methods described previously (Darai & Munk, I973 ; Darai et al. ~977) .
Four transformed cell clones were isolated at supra-optimal incubation temperature (REF- Number of tumours/number of animals inoculated. ND-not done.
To characterize the properties of the normal and the transformed cell clones, the following criteria were studied (Table r) . (I) The plating efficiencies of transformed cell clones were found to be two-to threefold increased in comparison to the original normal rat cells (Ham, I965) . (2) The modal chromosome number of transformed rat cell clones was greater than 42, the modal number for primary rat cells (McDougall, I97O) . (3) Experiments to measure the extent of colony-formation in soft agar (according to Macpherson & Montagnier, i964) showed that transformed cell clones with spindle-like morphology grew in soft agar, but REF-T-42-3, the clone with epithelial-like morphology, did not. (4) HSV-transformed cell clones of spindle-like morphology were highly tumorigenic in syngeneic animals. data on the cell clones transformed at the sub-optimal incubation temperature of 2o °C have already been reported (Darai et al. I977) and are included in Table I for the sake of completeness.
The concentrated cell culture fluids were tested individually for C-type virus DNA polymerase activity in a standard assay system using the synthetic polymer poly rA. oligo dT (Collaborative Research, Watham, Mass.) as exogenous template/primer (Baltimore & Smoler, I970.3H-dTTP (sp. act. o.35 to 6"~ × tO ct/min/pmol, New England Nuclear) was used as the substrate and incorporation into acid-insoluble material was followed by taking samples at different time points. When poly rA. oligo dT was used as the template primer supernatants from cells transformed at sub-optimal temperature reached at least a Io-fold higher level of ZH-dTMP incorporation than with poly dA. oligo dT (Table 2) , indicative of a typical reverse transcriptase (Wells et al. I972 ) . Supernatants of REF-1-76, a parental rat cell clone, incorporated less than o.ot pmol dTMP/#g protein under identical conditions. To demonstrate clearly that the DNA polymerase activity is really due to the virus-specific reverse transcriptase and not to cellular enzymes, antibodies against purified Rauscher leukaemia virus DNA polymerase were used to inhibit the DNA synthesizing enzyme. Aaronson & Stephenson (I976) have shown that there is a partial immunological crossreactivity between the reverse transcriptase of C-type viruses isolated from several mammalian species including the rat, mouse, cat and hamster (Wu & Gallo, ~975) . The DNA polymerases from supernatants of REF-T-2o-I, REF-T-2o-2 and REF-T-2o-3 were blocked by a prior incubation with a ~ :5 dilution of anti. R-MuLV DNA polymerase (a gift from Dr U. R. Rapp, NIH) , showing that the C-type virus-specified reverse transcriptase and not cellular DNA polymerase was responsible for DNA synthesis under these conditions. Similar experiments were performed with the rat cell clones which had been transformed by either HSV-I or 2 at the supra-optimal temperature of 42 °C (Table 2) . C-type virus DNA polymerase activities were very low or negligible compared to the activities found in cell clones transformed at the sub-optimal temperature of 2o °C. It is of interest that two clones transformed by the same strain of HSV-2 both showed negligible levels of ~H-dTMP incorporation even though one (REF-T-42-3) was non-tumorigenic whilst the other (REF-T-42-4) was tumorigenic.
Since DNA polymerase activity in the supernantants of the cell clones transformed at 42 °C was hardly detectable, we attempted to isolate 3H-uridine labelled 7oS virus RNA Short communications from transformed cells which had been at either the sub-optimal or the supra-optimal temperature. After phenol extraction and 5 to 2o °/o sucrose gradient centrifugation, 3H-labelled 7oS RNA was found in REF-T-2o-I and REF-T-2o-3 but not in REF-T-42-I, REF-T-42-3 or  REF-T-42-4 cells.Thus, the occurrence of 7oS virus RNA seems to run parallel to the level of reverse transcriptase activity. The differently transformed rat cell clones were also assayed for virus release by the standard mixed culture cytopathogenicity test (MCC test) with XC cells (Klement et al. 1969) . Before passage 24 no typical syncytia above background levels were found in the transformed cell clones. At higher passages, however, multinucleated giant cells were observed with several of the transformed rat cells though not with the epithelialike REF-T-2o-3 and REF-T-42-3. The presence of an active C-type virus DNA polymerase and a positive MCC test clearly demonstrate overt expression of an endogenous rat oncornavirus at this passage level. As judged by the transformation parameters and by the ability to induce tumours, tumorigenicity and transformation were stable and expressed at all passages tested. The results of the reverse transcriptase tests showed that C-type virus DNA polymerase was detectable by the I3th passage of some HSV-transformed cell clones, but not in the untransformed rat cells, REF-I-76 (Table 2) . A comparison between the different HSV transforming conditions used in this study reveals that activation of endogenous C-type RNA viruses usually seems to occur upon passaging of HSV-transformed cells in tissue culture. The experiments indicate that HSV transformation may activate at least part of the C-type RNA genome, but the activation event does not always take place (e.g. clone REF-T-42-3). One can state in conclusion that HSV transformation, regardless of incubation temperature at transformation or HSV type, has a high probability of inducing endogenous virus synthesis. Evidence for the presence of C-type particles in Sprague--Dawley rats has recently been reported by Gross et al. (1975) . Whether activation and expression of an endogenous rat C-type RNA virus are required for HSV-transformed rat cells to be malignant in vivo remains an open question. Non-tumorigenic clones do not show induction of C-type RNA virus but HSV expression in these cells is also low as judged by immunofluorescence and superinfectability (Table t and Darai et al. 1977) . It is possible that transformation results from a virus-virus co-tumorigenicity.
